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Supplemental Experimental Procedures

Generation of transgenic flies
The fat2 ΔICR -GFP and fat2 ΔTMICR -GFP fosmids were generated by modifying a fosmid containing the genomic region including fat2 (spanning the nucleotides 19998559-20035492 on chromosome 3) (Ejsmont et al., 2009) . Based on the R6K-2xTY1-EGFP-FNF-3xFLAG vector (Sarov et al., 2006) a GFP tagging cassette surrounded by 50 bp of fat2 homology arms for the target fat2 sequence was generated. The EGFP tag was inserted by homologous recombineering (Sarov et al., 2006) specifically replacing the fat2-ICR and fat2-TMICR. Primers used for generating the fat2-ICR tagging cassette were: forward: 5'-GTGGCCGTGGTACTGGTCATCATCAGTTGTGTCCTGTGTTGCGTGGTGTTG GAAGTGCATACCAATCAGGACC-3' reverse: 5'-GAAATGAAATAATTTGTGTAAAATGTAGTTCTTATATATTAAGCATGTCAT TTACTTGTCGTCGTCATCCTTGTAG-3' Primers used for generating the fat2-TMICR tagging cassette were: forward: 5'-AACTCTATTTCTACAAAGCTGAAGAACTTTTCTATAGAGCACATTAGCGGG GAAGTGCATACCAATCAGGACC-3' reverse: 5'-GAAATGAAATAATTTGTGTAAAATGTAGTTCTTATATATTAAGCATGTCAT TTACTTGTCGTCGTCATCCTTGTAG-3' Transgenic flies were generated using phiC31-mediated integration into the attP16 docking site (Markstein et al., 2008) . Genomic sequences of fat2 ΔICR -GFP and fat2 ΔTMICR -GFP transgenic flies in the region of the fusion between the truncated fat2 gene and the GFP-FNF-3xFLAG tagging cassette were sequenced:
ΔTMICR -GFP 5'ACTTTTCTATAGAGCACATTAGCGGGGAAGTGCATACCAATCAGGACCCGCTGGATGAA GTCCACACAAACCAAGATCCACTCGATACTAGCATGGTGAGCAAGGGCGAGGA-3' part of sequence encoding fat2 intracellular region fat2 sequence encoding transmembrane region sequence of GFP-FNF-3xFLAG tagging cassette Sequences were identical for the two transgenic lines that were obtained with each fosmid.
Flies homozygous for the transgenes were analyzed.
Oviposition
Equal numbers of male and female flies of each genotype were reared for 16 hours in a cage on plates containing apple agar and fresh yeast. Plates were changed and flies were allowed to lay eggs on the new plates for 8 hours. The number of laid eggs was counted and normalized to the number of female flies. The number of eggs laid by fat2-GFP; fat2 58D flies was set to 100%. The experiment was repeated 5 times.
Time-lapse imaging of living egg chambers
Live imaging of cultured egg chambers followed the protocol described in (Prasad et al., 2007) with the modifications detailed in (Viktorinova and Dahmann, 2013) . Cell membranes were labeled with FM4-64 (Molecular Probes, 1.6 µM). A Leica SP5 MP inverted confocal microscope with a 40x NA1.25 oil objective was used for image acquisition. Images were recorded every 30 sec (egg chamber rotation) or every minute (actin network contractions).
Drug treatment of egg chambers
Egg chambers were dissected and incubated in Schneiders culture medium. Separated ovaries were treated with 1U Collagenase (C-7926, Sigma) in 500µl Schneiders for 10 min before fixation in 4% paraformaldehyde or were treated with 10 µM Latrunculin A (BML-T119-0100, Enzo) in Schneiders containing 1% DMSO for 10 min before fixation in 4% paraformaldehyde.
Image analysis and statistics
To measure the aspect ratio of egg chambers, we used images of fixed egg chambers. The length of the long and short axes of each egg chamber was measured using Fiji (Schindelin et al., 2012) . 20 egg chambers were analyzed for each developmental stage.
To measure relative Fat2-GFP and Fat2
ΔICR -GFP intensities on cell membranes, we used the tool "angle" in Fiji as described previously (Viktorinova and Dahmann, 2013) . Briefly, GFP-pixel intensities of cell membranes were averaged for bins of 15° and the values were normalized to the average pixel intensity of the egg chamber. The values for each bin were then averaged over all egg chambers analyzed. From this value we subtracted "1", so that positive values indicate enrichment and negative values indicate depletion of Fat2-GFP.
To measure utABD::GFP intensities, images were first segmented based on cell membranes visualized by FM4-64 using Packing Analyzer (Aigouy et al., 2010) . GFP intensities of individual cells were then measured using Fiji (Schindelin et al., 2012) .
To quantify the orientation of actin filaments, microtubules and Viking-GFP fibers, we used a previously published method (Cetera et al., 2014) . Briefly, images were segmented based on cortical actin stainings into cells. Individual cells were then further subdivided into a series of 2.7µm x 2.7µm overlapping windows. The orientation of actin filaments or microtubules was then determined for a given window and averaged for each cell yielding to a cellular level director. For analyzing Viking-GFP fibers, image segmentation was omitted and the mean orientation for each window was calculated (window level director).
To calculate the alignment parameter S AP for each image we used the formula: S AP = 2 (<cos 2 (θ AP )>-0.5). θ AP is the angle between the normal of the anteroposterior axis of the egg chamber and the cell/window level director.
To measure the rotation speed of egg chambers, we manually measured displacement perpendicular to the AP axis of cell membranes located approximately equidistant from the two poles between 0 min and 20 min time points of movies.
